Progesterone underwent extensive reductive metabolism when incubated with a microsomal preparation from rat ovaries in the presence of NADPH. The major products formed were 3 \ g = b \ -h y d r o x y -5 \ g = a \ -p r e g n a n -2 0 \ x = r e q -\ one, 5 \ g = a \ -p r e g n a n e -3 , 2 0 -d i o n e and 5 \ g = a \ -p r e g n a n e -3 \ g = b \ , 2 0 \ g = a \ -d i o l .
Newly formed corpora lutea of pregnancy were almost devoid of any microsomal A-ring reducing activity (5\g=a\-reductaseand a 3\ g=b\ -hy dr ox ysteroid dehydrogenase) and of soluble 20\g=a\-hydroxysteroiddehydrogenase. The behaviour of the A-ring reducing enzymes paralleled that of 20\g=a\-ol dehydrogenase in that their activity (i) was high during the oestrous cycle; (ii) declined between the third and seventh day of pregnancy; and (iii) increased sharply in corpora lutea of pregnancy when ergocornine \p=n-\ a drug blocking pituitary prolactin secretion \p=n-\was given to the rats, yet remained low when prolactin and ergocornine were administered concurrently. However, the A-ring reducing activity did not show the sharp pre-partum rise exhibited by 20\g=a\-ol dehydrogenase, thus deviating from a pattern compatible with a co-ordinate control of the three enzymes involved in the metabolic inactivation of progesterone.
Contrary to a report in the literature, 5 \ g = a \ -p r e g n a n e -3 , 2 0 -d i o n e (20 mg/ rat/day) was found to be ineffective when tested for pregnancy or deciduoma supporting activity in ovariectomized rats. The microsomal reductases, if indeed operative in vivo, may restrict the availability of progesterone as an oestrogen precursor.
The rat ovary contains a number of enzyme systems that reduce the side-chain or the -ring of progesterone to yield compounds essentially devoid of pro-gestational activity (Wiest 1959; Mason 1968; Zmigrod Sc Lindner 1969) . Among these reductases, only the 20a-hydroxysteroid dehydrogenase (20a-OH-SDH) found in the soluble fraction of ovarian homogenates has been investi¬ gated in some detail. Reduction of the 20-keto group of progesterone by this enzyme proved to be most important quantitatively during the oestrous cycle, declined during pregnancy or pseudopregnancy, but increased sharply in preg¬ nant animals near term (Eto et al. 1962; Telegdy Sc Endröczi 1963; Lindner Sc Zmigrod 1967; Wiest et al. 1968 ). 20a-OH-SDH is chiefly localized in involut¬ ing corpora lutea, and its synthesis may be induced by the pharmacological blockade of prolactin secretion by the pituitary, e. g. by ergocornine administra¬ tion, whereas the concomitant administration of prolactin prevents its appear¬ ance (Lindner Sc Shelesnyak 1967; Lamprecht et al. 1969) .
We now wished to examine whether the activity of microsomal enzymes involved in the reduction of the -ring of progesterone in the rat ovary like¬ wise exhibited a consistent relationship to the phase of the reproductive cycle and to prolactin secretion by the pituitary.
MATERIALS AND METHODS

Animals
Three-to-four-month-old Wistar-derived rats of the Biodynamics colony with regular 4-day vaginal cycles were used. Ovaries were collected at 8-10 a. m. at known stages of the oestrous cycle, pregnancy or post-partum. The day on which a copulatory plug was found was designated Day 1 of pregnancy.
In 15 rats, the corpora lutea were marked by intraperitoneal injection of 1 ml trypan-blue (1°/o in saline) on the day of metoestrus of the cycle preceding mating. This made it possible to recognize the new crop of corpora lutea of pregnancy by their yellowish colour, in contrast to the bluish stroma and involuting corpora. Five of these animals (Eco group) received 1 mg ergocornine methane-sulphonate (Eco; Sandoz, Basle) by subcutaneous injection on the third day of pregnancy. Another five of these animals (Eco-prolactin group) were given a single injection of 1 mg Eco on the third day and daily subcutaneous injections of 2 mg ovine prolactin (N. I. H. P-S-8 in 0.9% saline) from the second to the fifth day of pregnancy. The remaining five rats were injected with the vehicle only at the same times, and served as a control group. All of these animals were killed on the sixth day of pregnancy. The newly-formed corpora lutea were dissected out and immersed in cold 0.25 M sucrose; corpora lutea derived from animals belonging to the same experimental group were combined.
Chemicals
Steroid reference substances were obtained from Ikapharm, (Zmigrod Sc Lindner (1972 (Bush 1961) . Reference substances were run alongside the samples. The chromato¬ grams were scanned for radioactivity using a Packard model 7201 Radiochromatogram Scanner, and the relative activity of the various compounds was calculated from the areas under the corresponding peaks. In some cases, the radioactive zones were eluted with methanol and re-examined by thin-layer chromatography (TLC). After the runs, the thin-layer plates were scanned for radioactivity and then exposed to iodine vapour for the detection of the cold reference substances. Gas-liquid-chromatography, acetylation and oxidation of steroids were performed as described pre¬ viously (Zmigrod 8c Lindner 1969 ).
Assay of progestational activity
For the assay of progestationaf activity, two test systems were used: (i) maintenance of the traumatic deciduoma reaction, as described by Zmigrod Sc Lindner (1969) (Fig. 1 ). These components, designated No. I. II, III, and IV ( Fig. 1a ) corresponded in Chromatographie mobility to 5a-pregnane-3,20-dione, 3/Ohydroxy-5a-pregnan-20-one, 20a-hydroxypregn-4-en-3-one and 5a-pregnane-3/5, 20a-diol, respectively. Microsomes from pro-oestrous rats yielded two additional components, one moving at the rate of 17a-hydroxyprogesterone or testosterone (not resolved in this system), the other at the rate of androstenedione (Fig. 1b) . These components were not further investigated.
The definitive identification of compound II as 3/Ohydroxy-5a-pregnan-20-one, based on (i) the gas-chromatographic behaviour of the free compound and its acetate, (ii) gas-chromatographic characterisation of the thioketal derivative and of its oxidation product, and (iii) re-crystallization to constant specific activity, has been described in detail (Zmigrod Sc Lindner 1969 Compound IV resembled 5a-pregnane-3/5, 20a-diol in (i) Chromatographie mobility in two TLC systems (benzene/acetone, 4:1; cyclohexane/ethyl-acetate/ n-heptane, 4:6:1), (ii) Chromatographie behaviour of the acetate in two TCL systems (cyclohexane/acetone, 95:5; cyclohexane/ethyl-acetate, 4:1); (iii) reten¬ tion time on two different gas-chromatographic columns (XE-60 and QF-1); and (iv) formation of 5a-pregnane-3,20-dione on treatment with chromic acid, as indicated by chromatography of the oxidation product in the TLC system n-heptane/ethyl-acetate, 5:2. Final confirmation of this identification was obtained by re-crystallization of the radioactive product IV with added cold 5a-pregnane-3/?,20a-diol (40 mg) to constant specific activity (Table 1) . Oestrogens formed during these incubations amounted to less than 1°/o of the recovered radioactivity (Zmigrod Sc Lindner 1972) .
Relatively little 5a-reductase activity was found in isolated young corpora lutea of pregnancy: most of the enzymic activity was located in the remaining ovarian tissue, consisting of involuting corpora lutea, stroma and small follicles (Table 4) .
Relation between the activity of microsomal -ring reducing enzymes, and that of the soluble 20a-OH-SDH Both microsomal -ring reducing activity (see above) and 20a-OH-SDH Table 6 ), no ovarian microsomal 5a-reductase was detected during the peripartal period (Table 6 ).
Assay of progestational activity of 5a-dihydro-progesterone The major product of microsomal metabolism of progesterone, 3/Ohydroxy5a-pregnan-20-one, was shown previously to be devoid of progestational activi¬ ty (Zmigrod Sc Lindner 1969) . Since the present experiments suggested that 5a- -progesterone (5a-pregnane-3,20-dione) 
DISCUSSION
Progesterone underwent extensive reductive metabolism when incubated with a microsomal preparation from rat ovaries in the presence of NADPH. In ad¬ dition to 3/Ohydroxy-5a-pregnan-20-one, the formation of which has been described previously (Zmigrod Sc Lindner 1969) , two further -ring reduced compounds, 5a-pregnane-3,20-dione (5a-dihydroprogesterone) and 5a-pregnane -3/020a-diol, were identified as products of microsomal metabolism of proges¬ terone. -dihydroprogesterone is probably an intermediate in the conversion of progesterone to 3/Ohydroxy-5a-pregnan-20-one, which was quantitatively the main metabolite formed. 5a-pregnane-3/?, 20a-diol could be formed either from 20a-dihydroprogesterone by the combined action of a 5a-reductase and a 3/Ool-dehydrogenase, or from 3/Ohydroxy-5a-pregnan-20-one by the action of 20a-hydroxysteroid dehydrogenase. The latter enzyme was present in small (Table 2) , when oestrogen synthesis is believed to be maximal (Yoshi¬ naga et al. 1969) . Like the soluble 20a-hydroxysteroid dehydrogenase, ovarian 5a-reductase activity declined between the third and seventh day of pregnancy. Moreover, both enzyme activities are minimal in newly-formed corpora lutea of pregnancy (Tables 4 to 6 ) and both increase sharply after ergocornine ad¬ ministration, a treatment that results in a marked fall in the plasma plolactin level (Ayalon et al. 1970 ). The ergocornine-induced rise in activity is prevented by the concomitant administration of ovine prolactin. These observations sug¬ gested the possibility of a coordinate control of the synthesis of three enzymes involved in the reductive metabolism of progesterone, viz. 20a-hydroxysteroid dehydrogenase, 5a-reductase and a 3/Ohydroxypregnane dehydrogenase. How¬ ever, while 20a-hydroxysteroid dehydrogenase exhibits a steep pre-partum rise (Wiest et al. 1968) , the activity of the other two enzymes remained low until the post-partum oestrus.
The physiological significance of the -ring reducing enzymes is not clear, if indeed they are operative in vivo. Compartmentalization of enzymes and substrates in the intact ovary may preclude some of the interactions observed in vitro. Particular interest attaches to the possible secretion of 5a-dihydroprogesterone by the ovary, since Armstrong (1970) reported that this steroid supported the decidual reaction in the ovariectomized rat, and was accumulated in endometrial nuclei after progesterone administration. This suggested a rela¬ tionship between progesterone and its 5a-dihydro derivative analogous to that between testosterone and 5a-dihydrotestosterone (Wilson et al. 1968) . Examina¬ tion of ovarian venous blood collected on the second day post-coitum established the presence of 20a-hydroxy-5«-pregnan-3-one in amounts not far below those of progesterone (Zmigrod Sc Lindner, unpublished) , but did not provide une¬ quivocal evidence for the secretion of 5a-dihydroprogesterone or of 3/Ohydroxy -5a-pregnan-20-one and its 20a-dihydro derivative. Moreover, in contrast to the findings by Armstrong (1970) , we were unable to demonstrate that 5a-dihydroprogesterone, given in doses up to 20 mg per rat per day supported the decidual reaction or maintained pregnancy in ovariectomized rats. 3/Ohydroxy5a-pregnan-3-one has previously been shown to be inactive as a gestagen (Zmigrod Sc Lindner 1969) .
It would appear that the soluble enzyme 20a-hydroxysteroid dehydrogenase is more important quantitatively than the -ring reducing enzymes in regulat¬ ing the amount of progesterone that is released from the luteal cell as such (cf. Mason 1970) . It is possible, however, that the microsomal -ring reductases significantly affect the local concentration of progesterone available as substrate for oestrogen synthesis on the surface of the microsomes and thus play a part in the regulation of luteal oestrogen formation: during the early days of preg¬ nancy, microsomal A-ring reducíase activity indeed declines pari passu as oestrogen production increases (Zmigrod Sc Lindner 1972) .
